[Poly(ADP-ribose) polymerase (PARP) inhibitors in BRCA1/2 cancer therapy].
A majority of currently used anticancer drugs belong to a group of chemical agents that damage DNA. The efficiency of the treatment is limited by effective DNA repair systems functioning in cancer cells. Many chemotherapeutic compounds cause strong systemic toxicity. Therefore, there is still a need for new anticancer agents which are less toxic for nontransformed cells and selectively kill cancer cells. One of the most promising molecular targets in cancer therapy is poly(ADP-ribose) polymerases (PARP). PARP play an essential role in repairing DNA strand breaks. Small molecule inhibitors of these enzymes have been developed and have proved to be extremely toxic for cancer cells that lack the functional BRCA1 and BRCA2 proteins that are involved in homologous recombination, a complex repair mechanism of DNA double strand breaks. Mutations in BRCA1/2 genes are associated with genetically inherited breast and ovarian cancers. Therefore PARP inhibitors may prove to be very effective and selective in the treatment of these cancer types. This review is focused on the function of BRCA1/2 proteins and poly(ADP-ribose) polymerases in DNA repair systems, especially in the homologous recombination process. A short history of the studies that led to synthesis of high specificity small molecule PARP inhibitors is also presented, as well as the results of clinical trials concerning the most effective PARP inhibitors in view of their potential application in oncological treatment, particularly breast cancers.